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Amendment dated May 19, 2004 

Reply to Office Action of February 19, 2004 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

1. (Currently amended): A semiconductor device comprising: 

a pair of impurity diffused regions formed in a silicon substrate, spaced from each other; 

and 

a gate electrode formed above the silicon substrate between the pair of impurity diffused 
regions with a gate insulation film interposed therebetween, the gate electrode being formed of a 
first polycrystalline silicon film formed on the gate insulation film and doped with boron, a silicon 
oxide film formed on the first polycrystalline silicon film, a second polycrystalline silicon film 
formed on the first polycrystalline silicon film having a thickness thinner than that of the first 
polycrystalline silicon film and having crystal grain boundaries which are discontinuous to the first 
polycrystalline silicon film, and a metal nitride film formed on the second polycrystalline silicon 
film, 

the second polycrystalline silicon film being for preventing boron in the first 
polycrystalline silicon film from diffusing toward the metal nitride film. 

2. (Currently amended): A semiconductor device comprising: according to claim L 
wherein 

a pair of impurity diffus e d r e gions form e d in a silicon substrat e , spac e d from e ach oth e r; 
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a gate e l e ctrode form e d abov e th e silicon substrat e b e tw ee n th e pair of impurity diffus e d 
regions with a gat e insulation film int e rpos e d th e r e betwe e n, th e gate e l e ctrod e b e ing form e d of a 
the first polycrystalline silicon film form e d on th e gat e insulation film and is doped with boron as 
a first impurity and with a second impurity other than boron , a silicon oxid e film formed on the first 
polycrystallin e silicon film, a second polycrystallin e silicon film form e d on th e silicon oxid e film 
having a thickn e ss thinner than that of th e first polycrystalline silicon film and having crystal grain 
boundari e s which are discontinuous to th e first polycrystallin e silicon film, and a m e tal nitrid e film 
form e d on th e s e cond polycrystallin e silicon film . 

3. (Currently amended): A semiconductor device according to claim 1, wherein 

the silicon oxide film is a native oxide film or a chemical oxide film formed by liquid 
ch e mical tr e atm e nt is form e d b e tw e en the first polycrystallin e silicon film and th e second 
polycrystallin e silicon film . 

4. (Currently amended): A semiconductor device according to claim 2, wherein 

the silicon oxide film is a native oxide film or a chemical oxide film form e d by liquid 
chemical treatm e nt . 

5-6. (Canceled) 
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7. (Original): A semiconductor device according to claim 1, wherein 

the first polycrystalline silicon film and the second polycrystalline silicon film are doped 
with boron, a boron concentration in the first polycrystalline silicon film near an interface between 
the first polycrystalline silicon film and the second polycrystalline silicon film is higher than a 
boron concentration in the second polycrystalline silicon film near the interface between the first 
polycrystalline silicon film and the second polycrystalline silicon film. 

8. (Original): A semiconductor device according to claim 2, wherein 

the first polycrystalline silicon film and the second polycrystalline silicon film are doped 
with boron, a boron concentration in the first polycrystalline silicon film near an interface between 
the first polycrystalline silicon film and the second polycrystalline silicon film is higher than a 
boron concentration in the second polycrystalline silicon film near the interface between the first 
polycrystalline silicon film and the second polycrystalline silicon film. 

9. (Original): A semiconductor device according to claim 1, wherein 

a crystal grain size of the first polycrystalline silicon film is smaller than a crystal grain size 
of the second polycrystalline silicon film. 

10. (Original): A semiconductor device according to claim 2, wherein 

a crystal grain size of the first polycrystalline silicon film is smaller than a crystal grain size 
of the second polycrystalline silicon film. 
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11. (Withdrawn): A method for fabricating a semiconductor device comprising the steps 

of: 

forming a gate insulation film on a silicon substrate; 

forming a first silicon film doped with boron on the gate insulation film; 

forming a second silicon film on the first silicon film; 

forming a metal nitride film on the second silicon film; 

forming a metal film on the metal nitride film; and 

patterning a layered structure of the first silicon film, the second silicon film, the metal 
nitride film and the metal film to form a gate electrode of the layered structure. 

12. (Withdrawn): A method for fabricating a semiconductor device according to claim 11, 
wherein 

the step of forming the first silicon film includes the step of forming a polycrystalline 
silicon film on the gate insulation film and the step of doping boron in the polycrystalline silicon 
film. 

13. (Withdrawn): A method for fabricating a semiconductor device according to claim 12, 
further comprising between the step of forming the polycrystalline silicon film and the step of 
doping boron, 

the step of amorphizing the surface of the polycrystalline silicon film. 
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14. (Withdrawn): A method for fabricating a semiconductor device according to claim 11, 
wherein 

the step of forming the first silicon film includes the step of forming an amorphous silicon 
film on the gate insulation film and the step of doping boron in the amorphous silicon film. 

15. (Withdrawn): A method for fabricating a semiconductor device according to claim 11, 
wherein 

in the step of forming the second silicon film, the second silicon film is formed on the first 
silicon film intervening a native oxide film therebetween. 

16. (Withdrawn): A method for fabricating a semiconductor device according to claim 11, 
further comprising between the step of forming the first silicon film and the step of forming the 
second silicon film, 

the step of thermal processing to activate the boron doped in the first silicon film. 

17. (Withdrawn): A method for fabricating a semiconductor device according to claim 11, 
wherein 

in the step of forming the second silicon film, the second silicon film is formed in a 2 - 20 
nm-thick, 

18-21. (Canceled) 



6 



Application No. 09/749,590 

Amendment dated May 19, 2004 

Reply to Office Action of February 19, 2004 

22. (Previously presented): A semiconductor device according to claim 1, further 
comprising: 

a metal film formed on the metal nitride film. 

23. (Previously presented): A semiconductor device according to claim 2, further 
comprising: 

a metal film formed on the metal nitride film. 

24. (Currently amended): A semiconductor device comprising: 

a pair of impurity diffused regions formed in a silicon substrate, spaced from each other; 

and 

a gate electrode formed above the silicon substrate between the pair of impurity diffused 
regions with a gate insulation film interposed therebetween, the gate electrode being formed of a 
first polycrystalline silicon film formed on the gate insulation film and doped with boron, a silicon 
oxide film formed on the first polvcrvstalline film , a second polycrystalline silicon film formed on 
the first polycrystalline silicon film having a thickness of 2-40 2-20 nm and thinner than that of the 
first polycrystalline silicon film and having crystal grain boundaries which are discontinuous to the 
first polycrystalline silicon film, and a metal nitride film formed on the second polycrystalline 
silicon film. 
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25. (Previously presented): A semiconductor device according to claim 24, further 
comprising: 

a metal film formed on the metal nitride film. 

26. (Currently amended): A semiconductor device according to claim 24, wherein 

the silicon oxide film is a native oxide film or a chemical oxide film form e d by liquid 
ch e mical tr e atm e nt is form e d b e tw ee n th e first polycrystallin e silicon film and th e s e cond 
polycrystallin e silicon film . 

27. (Canceled) 

28. (Previously presented): A semiconductor device according to claim 24, wherein 

the first polycrystalline silicon film and the second polycrystalline silicon film are doped 
with boron, a boron concentration in the first polycrystalline silicon film near an interface between 
the first polycrystalline silicon film and the second polycrystalline silicon film is higher than a 
boron concentration in the second polycrystalline silicon film near the interface between the first 
polycrystalline silicon film and the second polycrystalline silicon film. 

29. (Previously presented): A semiconductor device according to claim 24, wherein 

a crystal grain size of the first polycrystalline silicon film is smaller than a crystal grain size 
of the second polycrystalline silicon film. 
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30. (Previously presented): A semiconductor device according to claim 24, wherein 
an impurity concentration in the first polycrystalline silicon film near an interface between 
the first polycrystalline silicon film and the second polycrystalline silicon film is higher than that 
in the second polycrystalline silicon film near the interface between the first polycrystalline silicon 
film and the second polycrystalline silicon film. 
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